The aim of this study was to find a solution on revitalization of the biodiesel plant of 6 tons/day capacity in Serongga, Klumpang Hilir Sub-district, Kotabaru District at Province of South Kalimantan that managed by the Local Government of Kotabaru. Based on the surveys, the biodiesel plant has not worked properly for 3 years since the last commissioning. The reasons for the biodiesel plant not operating were caused by technical, management and economic problems. This paper studied the technical problem, calculation of the estimation cost for repair, replacement and installation of equipments and instruments, analysis of Strength, Weakness, Opportunity and Treat (SWOT), and analysis of economic feasibility in the operation of biodiesel plant. Based on the SWOT Analysis, it was found that the operation of biodiesel plant was strongly influenced by the security of supply and price of raw material, local government efforts to penetrate the market, and increased added-value of by-product. To increase the economic value of the plant in the future, a review on the economic and sensitivity analysis of several options was conducted. The available solutions were to revitalize the plant and operate the plant at the existing location (Scenario 0), to integrate biodiesel plant into a nearby palm oil mill (Scenario 1) and to move the plant at the mining site (Scenario 2). Economic calculation analysis results that integrating biodiesel plant with palm oil mill nearby was the best option (Scenario 1). Based on sensitivity analysis of Scenario 1, financial margin was strongly influenced by the CPO, methanol and biodiesel prices
Introduction
Biodiesel, which is defined as the mono-alkyl esters of long chain fatty acids derived from a renewable lipid feedstock, has received considerable attention worldwide as a medium-term alternative to diesel fuel obtained from petroleum. Biodiesel can be produced by trans-esterification of oils with short-chain alcohols, such as methanol, or by esterification of free fatty acids (FFA). The trans-esterification reaction was take place in the presence of a suitable catalyst such as alkali or acid and glycerol is the only byproduct produced. Approximately 100 kg of oil reacts with 10 kg of methanol to produce 100 kg of biodiesel and 10 kg of glycerol. Biodiesel could also be produced at supercritical conditions in the absence of any catalyst or through biochemical routes based on the use of enzymes (Briggs, 2008) .
Biodiesel can be produced from any material that contains fatty acids, whether linked to other molecules or present as free fatty acids. Thus various vegetable fats and oils, animal fats, waste greases, and edible oil processing wastes can be used as feedstock for biodiesel production. The choice of feedstock is based on such variables as local availability, cost, government support and performance as a fuel (Haas et al, 2005) .
Indonesia as the biggest producer of palm oil in the world had enough resources to produce biodiesel in large scale. But the large abundant of palm oil production was not linier with the production of biodiesel. Based on APROBI (Indonesian Bio-fuel Producer Association, in Indonesian) data, within the total installed biodiesel plant capacity in Indonesia of 4.28 million Kiloliters, less than 50% of total capacity operates and produces biodiesel. Beside the technical factors, there were several nontechnical limiting factors that slowing the development of biodiesel such as feedstock price, biodiesel production cost, biodiesel price and taxation (Tjakrawan 2012 (Anonym 2006) . In order to support the government's policy regarding these fuels, it is necessary to develop and utilize the bio fuels considered the resources and opportunities that can be developed in a particular area or location.
A biodiesel plant in Kotabaru District at Province of South Kalimantan was an implementation activity of those regulations and it has been built since 2009 by partnership of Ministry of Research and Technology and Government of Kotabaru District in capacity of 6 tons/day (BRDST 2009). However, the biodiesel plant was not operated ever since the commissioning steps on 2009 due to some technical and non-technical problems. It was necessary to study of the revitalization of the biodiesel plant before in order to calculate technical and economic feasibility of re-operated biodiesel plant base on its capacity. In the future, revitalization could provide economic revenue to local government and communities in Kotabaru District and the biodiesel produced could substituted diesel fuel in that district.
Material and Method
The study was conducted during SeptemberNovember 2012 and involved: a. Interviews and discussions with local government and local people near to the biodiesel plant. b. On site survey for identification of existing problems base on current biodiesel condition. c. Formulation of technical and non-technical problems and then calculation of repair cost. d. Strength, Weakness, Opportunity and Treat (SWOT) analysis. SWOT analysis conducted by identification of SWOT factor, scoring of factors on scale of 1 up to 4, making a matrix of internal and external factor, calculating the score of each matrix and concluding the score and the proposed strategic management (David 2003 ). e. Economic and sensitivity analysis (Coulson & Richardson 1989) f. Providing recommendations and strategies which predicted the output and impact of this project to the owner. Economic analysis was prepared to calculate the economic feasibility of 3 scenarios below: a. Repairing the biodiesel plant at the current location, to conduct improvements or replacement all the equipment and re-commissioning operation in order to meet quality products of SNI 04-7182-2006 (Scenario 0). b. Integrating biodiesel plants with palm oil mill, to set mutual business cooperation, and revitalize the plant in order to operate properly (Scenario 1). c. Moving it closer to the biodiesel fuel users i.e. the coal mining industry located in the Kotabaru District, revitalize of all equipments to be able to reoperate, and utilize the product for mining operation units (Scenario 2). Table 1 showed the differences of assumptions in 3 scenarios for the economic analysis. Based on the economic analysis, the influence factors to the production cost of biodiesel and the best scenario will be obtained. Then the sensitivity analysis of the best scenario was conducted (Coulson & Richardson 1989) . 
Result and Discussion

Technical Analysis
Background for this project are to develop a technology to initiate the local goverment to process the citizen's palm oil directly, in order to reduce the cost for delivery, subtitute the local diesel fuel consumption with alternative energy base on local resources. It is also to endorse the local cooperation to produce biodiesel from raw material resources, independently.
Base on identification, there are 75 % equipments still in good condition, 15 % need to repair even 10 % need to be replaced. The biodiesel plant was not operated because: 1. Most of the equipments were damaged because they had been in idle condition for more than 3 years after commissioning step. Some moving equipments and instruments did not work properly. Base on calculation, it was found that loss of investment approximately 25 %, about 1,8 Million. It was assumed that depreciation for 10 (ten) years. 2. It did not have security supply of Crude Palm Oil (CPO) from a certain supplier at certain price and specific amount. The local government planned to build palm oil mill as off taker of the palm fruit from smallholder plantation at that area and to supply CPO to the biodiesel plant. However, the plan was canceled for unknown reason. Other possible feedstock (Crude Jatropha Oil) could not be supplied because it was not available in Kotabaru District. 3. Utility system especially electricity supply from PLN (State owned power company) was not connected while the current electricity source was from generator. So that the operating costs became higher because it required large amount of fuel (300 liters/day) that will affect to the production cost of biodiesel. In addition, water supply for boiler, cooling tower and process was obtained from outside of the plant and the cost of this water becomes greater when compared with its own supply of groundwater. High utility costs contributed to high biodiesel production costs. 4. Operation of biodiesel plant needs to be supported by workshop facilities for maintenance. Lack of workshop facilities in the plant can lead to a longer time to repair and maintenance. So that the biodiesel plant required a good amount of spare parts/equipment to maintain the production schedule where damage occurred. 5. The owner of the plant had not established manager and operators of the plant. 6. There was a market competition with subsidized diesel fuel price. Market will prefer to use subsidized diesel fuel as long as the biodiesel price was higher than diesel fuel price. After finding these issues, the cost to revitalize biodiesel plant 6 ton / day in Kotabaru was analyzed. The result was that the project required around 1.4 billion rupiahs for repair, replacement and installation all the equipment in order to re-operate the biodiesel plant.
SWOT Analysis
SWOT analysis was performed as strategic management assessment to see which factors that influenced the revitalization of biodiesel plant. Strengths and weaknesses were defined as internal factors, while opportunities and threats were the external factors. The identification of each factor was presented at Table 3 and Table 4 .
Internal and external factors' matrix was arranged based on the level of influence of the factors that determined the revitalization process. The result on the internal factor was 3.22 (Table 3) , which means the plant was in the range of "growth and build". The biodiesel plant has a potential to grow and produce the economic benefits (David, 2003) . The potential growth and build plants gave an information to all stakeholders to strive for intensive revitalization of the biodiesel plant and gave attention to the integration of the security supply of raw materials with a clear biodiesel market. The development of this plant depends on the efforts of market development and penetration, product innovation and byproducts processing, and supports from the local government. The result on the external factor was 3.04 (Table 4) . It showed smaller score compared to the internal factors. This means that the internal factors gave a greater influence on revitalization than external factors. Hence, the success of revitalization efforts are more influenced by the ability of local governments and society to manage the biodiesel plant using all of existing resources in Kotabaru District. However the external support is also needed. 
Economic Analysis
Based on the results of the economic calculation on scenario 0, which means plant operated in the existing location, it was concluded that this scenario was not profitable (table 5) . Production cost of Scenario 0 was about IDR 11,65 million/ton when the biodiesel price of IDR. 8.455,-/liter or IDR. 7,27 million/ton and in operation it would be loss about Rp. 5.744,6 Milion/year (table 6). It caused of the loss as follows: a. Supply of water was not secure due to unavailable source of clean water during the year that required for process and cooling tower (10 m 3 /day). b. Electricity supply from PLN (State owned power company) was not connected while the current electricity source was from generator. c. Steam was generated using coal fired boiler while the supply of coal (2 tons/day) was not secure. The coal prices would increase the production costs.
d. Waste water treatment plant in the biodiesel plant
was not yet available while the waste water produced from washing step was about 9 tons/day. This condition would be a problem if the plant has been operating in the current location. e. It required distribution cost for delivery to consumer. On scenario 1, the plant was relocated to a nearby palm oil mill (integrated with palm oil mill). In scenario 1, production cost IDR 8,07 million/ton after third year (table 5). The owner would get revenue in one year about IDR 687,68 Million/year (table 6). Results of economic analysis suggested that this scenario could be feasible and be profitable, although on the first year and second year the income was still small. Plant was assumed to operate at 50% of capacity on the first year, while at 75% capacity on the second year. For the third year, the plant was operated normally and generating profits for owner. Based on the result of the survey, there are several palm oil mill that owned by private company that willing to with the local governments. In this scenario, as an owner, the local government could make a mutual partnership with the palm oil mill owner. This scenario would integrate the biodiesel plant with palm oil mill, so that the CPO supply would be secured and biodiesel could be consumed by transportation unit in the both of plant oil mill and biodiesel plant. This scenario would reduce production cost on palm oil mill by substitution of industrial diesel oil (app. IDR 11.000,-/liter) with biodiesel fuel.
Scenario 2 was an approach to locate biodiesel production facilities to biodiesel consumer i.e. mining transportation unit activities. By relocating the plant to mining area, the cost coal will be lower. However, as in Scenario 0, this scenario was not able to supply CPO by its own and required transport costs in the procurement of feedstocks. So that the biodiesel plant would loss IDR 4.347,68 Million/year after it operated in full capacity. The production cost was lower than scenario 0 but it was higher than scenario 1. 
Sensitivity Analysis
Based on the factors that determined the production cost, then the sensitivity of the price of some components in production costs by changing the amount of these factors was conducted. It was concluded that the sensitivity of profit or loss was highly influenced by biodiesel price.
The result of the sensitivity analysis was presented at Table 7 . On the analysis, there were 4 factors that varied and then the effect of those variabels to the production cost and margin or revenue was calculated. Table 7 showed that the most sensitive factor that can reduce the financial margin was the increasing of CPO price (Scenario 1A). However, methanol price also gave influence to the financial margin even though not as much as CPO price. Furthermore, it can be concluded that despite the increasing of CPO Price, labor cost, methanol price on 10 % respectively, the integration biodiesel plant to palm oil mill would gain positive margin if the biodiesel price increased 5 %. Base on industrial diesel oil price (app. IDR 11.000,-), scenario 1 would be a profitable biodiesel plant eventhough CPO, methanol and labour cost increased 10 % respectively. Relocation biodiesel plant to palm oil plant in order to ensure the supply of raw materials CPO, utility supply and support of other facilities owned by the palm oil mill for the production of biodiesel was the best choice. Results of SWOT analysis and economic feasibility analysis recommended that the biodiesel plant's relocation to the palm oil mill will provide technical and economic benefits to the sustainability of the biodiesel plant operation. Repair and re-commissioning and operator training can be done after the plant installed at palm oil mills. The local government must create the mutual benefit scenario of cooperation with the private company managed the palm oil mill.
To ensure the use and utilization of biodiesel produced, biodiesel produced by the biodiesel plant can be used for operational purposes of palm oil mills, plantation units, and can be sold to the other industries such as coal mining industries in order to substitute diesel fuel for transportation and electric generators.
Conclusion
Base on the study, it can be concluded that the biodiesel plant with 6 tpd capacity in Kotabaru could not be operated because of technical, management and economic problems. Based on the SWOT Analysis, it was found that the operation of biodiesel plant was strongly influenced by the security of supply and price of raw material, local government efforts to penetrate the market, and increased added-value of by-product. Economic calculation analysis results that integrating biodiesel plant with palm oil mill nearby was the best option (Scenario 1). Based on sensitivity analysis of
